Purification and characterization from bovine brain cytosol of proteins that regulate the GDP/GTP exchange reaction of smg p21s, ras p21-like GTP-binding proteins.
Novel regulatory proteins for smg p21A and -B, ras p21-like GTP-binding proteins (G proteins) having the same putative effector domain as ras p21s, were purified to near homogeneity from bovine brain cytosol and characterized. These regulatory proteins, designated as GDP dissociation stimulator (GDS) 1 and -2, stimulated the dissociation of both [3H]GDP and [35S] guanosine 5'-(3-O-thio)triphosphate (GTP gamma S) from smg p21s to the same extent. smg p21 GDS1 and -2 also stimulated the binding of [35S]GTP gamma S to the GDP-bound form of smg p21s but not that to the guanine nucleotide-free form. These actions of smg p21 GDS1 and -2 were specific for smg p21s and inactive for other ras p21/ras p21-like G proteins including c-Ha-ras p21, rhoB p20, and smg p25A. Neither smg p21 GDS1 nor -2 stimulated the GTPase activity of smg p21s and by itself showed [35S]GTP gamma S-binding or GTPase activity. smg p21 GDS1 and -2 showed very similar physical and kinetic properties and were indistinguishable by peptide map analysis. The Mr values of smg p21 GDS1 and -2 were estimated to be about 53,000 by sodium dodecyl sulfate-polyacrylamide gel electrophoresis and from the S values, indicating that smg p21 GDS1 and -2 are composed of a single polypeptide without a subunit structure. smg p21 GDS1 and -2 were distinguishable from GTPase activating proteins (GAPs) for the ras and rho proteins, and smg p21B, and GDP dissociation inhibitors for smg p25A and the rho proteins previously identified in bovine brain cytosol. These results indicate that bovine brain contains regulatory proteins for smg p21s that stimulate the dissociation of GDP from and thereby the subsequent binding of GTP to smg p21s in addition to smg p21 GAP. It is likely that the conversion from the GDP-bound inactive form of smg p21s to the GTP-bound active form is regulated by smg p21 GDS and that its reverse reaction is regulated by smg p21 GAP.